The mobility of pseudomonic acid A in dimethyl sulfoxide-d3 solution has been determined from 13C spin-lattice relaxation time measurements at two field strengths. The central tetrahydropyran ring reorientates isotropically with a rotational correlation time of -280 picoseconds/radian.
The FIDs were zero-filled to 32 K points and line broadening of 1 to 2 Hz was applied prior to Fourier transformation.
The 13C T1's were measured by the inversion-recovery method using 10 to 12 values of the variable delay (VD). A relaxation delay (RD) of 10 to 20 seconds was used depending upon whether the non-protonated carbons were being studied or not. The T1's were determined by fitting the experimental signal intensity data to equation [1] .. . I=10-A.e-VD/T1 [1] . 
Discussion
The assignment of the 13C NMR spectrum of the methyl ester of I has been published by FELINE et al.°) The assignments here follow those, except that C-13 is assigned to high field of C-6 and C-7 on the basis of its long NT, value.
At 20 MHz all the protonated carbons of I showed an NOE of 2.0±0.1 (Table 1 , footnote c). This is in good agreement with the theoretical value of 1.988°) for a protonated carbon undergoing purely 13C-1H dipolar relaxation.
Thus the relaxation of all the protonated carbons is purely dipolar at 20 MHz.
At 20 and 63 MHz the tetrahydropyran (THP) ring carbon NT, values are all equal within an estimated experimental error of 10-15 %, indicating that the THP ring is undergoing isotropic reorientation.') However, as one goes away from the central THP ring the NT1 values of the carbon atoms on each side chain undergo a monotonic increase.
The molecule can thus be considered to be reorienting isotropically overall but to possess in addition, multiple internal motion. The dipolar relaxation of this class of molecule has been treated theoretically by LEVINE et al. ') The theory is very complex but simplifies considerable under certain conditions. The simplified equation7) for T1 is [2] ...
where J((o,), the spectral density function, is givens5 by [3] ... [3] and 2z J( wf)= l+ (Oj'° z° F0=-7h•3°•h r 1c14 [4] ... where rcH is the carbon, hydrogen bond length (1.1 A here8) and;,,,, w" and Ic, we are the magnetogyric ratios and Larmor frequencies (radians/second) for hydrogen and carbon respectively. The effective correlation time (z) is the weighted average of all the separate correlation times that contribute to the overall motion of a particular carbon.') At 20 MHz but not at 63 MHz for 13C the simplification does hold for I. Fig. 2 shows a log-log plot of T, vs. T calculated using equation [2] for the two carbon frequencies 63 and 20 MHz. As can be seen, any given value of T, could be due to either of two r values. The correct solutions were chosen by reference to the 20 and 63 MHz NOE data and the 63 MHz T, data. Table I Table I gives the z values calculated from the 20 MHz 13C T, data using [2] . These latter values also show that there is a negligible increase in mobility from C-10 to C-11, as is to be expected from two carbon atoms locked in an epoxide ring. They also show that there is little increase in mobility on going from C-12 to C-13, indicating that the C-13 hydroxyl group is involved in hydrogen bonding which restricts rotation around the C-12, C-13 bond. The z values of the nonanoic acid side-chain indicate segmental motion from C-9' to C-3'. However, the magnitude of the bond-to-bond increase in mobility becomes smaller as one goes to the end of the chain. In fact, the z and NT, values indicate a decrease in mobility from C-3' to C-2' which must be due to the carboxylic acid head group being involved in motion-restricting hydrogen bonding.
The 63 MHz NT, values also indicate a monotonic increase in mobility from C-5 to C-9' i.e. from the THP ring out to the nonanoic acid side-chain. It will be noted, however, that the increase in mobility from C-5 to C-4 is small in relation to that from C-8 to C-9. This is in accord with the observation VOL. XXXVII NO. 4 THE JOURNAL OF ANTIBIOTICS of a vicinal coupling of -9.5 Hz between H-5 and one H-4 proton in the 250 MHz 1H NMR spectrum of I in CD3OD. The maximal value of this coupling indicates little averaging due to rotation of the C-4, C-5 bond. The derivation of accurate z values for the methyl groups is not simple and has not been attempted. However, the NT, values shed some light on the behavior of these groups. The NT, values of the three methyl groups are the largest of all the protonated carbon NT, values. This is expected since there is little restriction of motion about the C-CH3 bonds. At 20 MHz the NT, of C-15 is -10 times the NT, of C-2. This shows that there is essentially free rotation around the C-3, C-15 bond (C-2 is rigidly linked to C-3). The theoretical ratio of NT, values in this case5) is 9. By contrast the 20 MHz NT, of C-14 is only -5 times that of C-13, indicating some restriction to the rotation of the 14-methyl group. The hydrogen-bonding of the C-13 hydroxyl group to solvent molecules and/or other molecules of I is probably responsible for this hindrance to rotation of C-14, as it was likewise for the restriction of segmental motion between C-12 and C-13. The motion of C-17 is also restricted but to a lesser extent than for C-14.
Studies on the interaction of I with other molecules are in progress and will be reported in the future.
